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(54) METHOD AND DEVICE FOR RECORDING DATA FOR OPTICAL MEMORY CARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data recording 
method and device that facilitate discrimination between 
a recorded and unrecorded areas of an optical memory 
card and that prevent double writein. 
SOLUTION: A recording pit is formed so that the data to 
be recorded on an optical memory card is made the 
same as recorded by MFM(modified frequency 
modulation)-RZ(return to zero) modulation method on 
the card ; the data recorded by NRZI(nonreturn-to-zero 
change on 1)-RZ modulation method is reproduced, 
changed to the MFM-RZ method and recorded; the 
recorded area of the optical memory card is thereby 
formed with the recording pit at least within two 
recording intervals each; and the discrimination between 
the recorded and unrecorded areas of the optical 
memory card is performed from the presence/absence 
of the recording pit, preventing double write-in. 
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ut^tt^^^'J*- h' «f- ?fB 

c mm 2 ] fluta^ ty*- vmmmmi . 

1 t' y hTlfJj5c$ft£-b??A^ : 5:D. flu 

fBx-^&NRZ I -RZ^lMtfil. T-^S: 
IE»tS-b?*i=ie8*fH t i: £>C Hrf-? SrIEfi 

* i: KTIEBHSN- * -b 7 * # i: fc izffimm t <y h # Jgjfi 
$ ixT v vfir I fr^Wcr-?* tm-t &*7?tm* 

m-?&±??nm#±izsmvy hzmm-zzkzm 
[ if 3 ] Hut at* * o * - h oie#jhkj#4 . 

17l/-ArtH»b'7 hT'fltJ££i"U>-b:?*a>£> : 5:9. 
flulBr-^^MFM-RZ^lig^-C'^PL, 
IEf*-T S -b 7 * tcfBflSrtr d 4: £ t K , l^r-^ SrlBI* 
^£*?*fc:|»Jg-fS-b?**B£U KBfSWS-b^ 

* tflEStSr^T* 0 . fio s flfilB-f'- * £f Bfi-t £> -b ? 

fcfcitflufEIBfiif -y hjWBfifcSiiTv^rv^&^fc:. IS 

f-'-? sriBH-rs -b ? * himmth^? 9<mk*-±\z 
mmt- 7 h ztefsttz z t -r & 1 

* 'J * - K<Dtfi#JtfTi£. 
[It*«4 ] flutB3fc< * »J H<0EIMB*t:. 
NRZ I -RZ^ia^T'lBiiSn^Y-'-^^'ffit^^ 
flufET-*£S&U flulBfBi*t'-y h#fBf*£ 
ixT v^^IBfi&B^iiMLT tSfBiHSB 
comftlZimV >y h LT M F M - R Z^t@?j 

C lt3<JS 5 3 ft* * 'J A - h* Wf- * iZmmizii v > 
T, 

fluf Eft* =E U HWBHWK) 2 t - ^ISSBIHirtfc: 
^< k fc 1 «Bf wSE»t -v b Z&ffrtZ <t o Cf-? 

fcteaM-s^ss: jmw- s «r t *«f«4: -raft* t'J* 

-b'^r-^IBIfiia. 

[ff^JS6] fllfiB^^^'J^-HOlBll^^i. 

1 371/-A|*|1 t' y hT'«fiJt$n-g»-b^^ J&»fc$r9» AO" 
E-r — ^^NRZ1-RZ SElft&j^m L , r— * 
lE$Jhr&-b?;$HcfB#*£fi ; 3*Ki: , K-r-^fcE**- 

&*?:y-#lBIJ^-e£>D. fio, HtifE7-"-^S:fBI*-r 

^tinewsN-s-fe^ t>cfrtaiB«if «y h 
tm&L zixx\^£\ *&$*iz . wt- * z iBii-r ^. - t ^ ^ 



mmm-th z t zwmk -r s areas 5 ibsjo^^ * u 

^-b'OlB#*^S» 

[ If 7 ] fliflE^^ t'J*- H <0iE«ia«tt s 
flu f Bx - ^ * M F M - R Z ^P^T'^P L, t - ^ S 

im-th*'7 9i l ztm*'fto^n.k . m^-?*im-t 

& Hr J? ^ *«IEia»^T* 0 . -§.0 , huIEt- ^ SriE»t 

« -b ^ ^ fc mnEBHrr -b ^ ^ o*t^tc«-r & isiffia 

cvm^lzk ^tcflufBIBiif-y h^^cS^r v^*vtn^ 

t=, m^-?*tm^h*??kwm&$ 

k -T * It^il 5 IBtSO^^ t'J^- h* <0iE»SB. 
[ ii*^ 8 ] flulETe^ t'J*- H<OSEflHa«t: s 
N R Z I - R Z ^p^T sKTf BH $ 7-'- * #3parf !> 
*&t=, flulBT-^^S^-rS^S^. flusBIBIif-y h 

mm § ixx v «sr v ^lEfsea^ii^ l t v ^ . m 
tm&nnmmztm 1 7h^MLTMFM-RZ^ 

W*!«t J: 6fBiJ^Sg-T&¥&£JWIH-& i fc 
[00 0 1] 

- h'c7)IEI*m^27 : -^IBIirBlllf*ltc^< htll 
FTTOtEfib- y h Ikffitf&h X 0 tc-r-* SrSeatt- & - i: 
t% ^^W- Ftf)5fcfElifg*£ i: lB«af««<04aJ^« 

«g^±^nD. zmm%iiZ:fr<7)ffi±$:mnizftt&ft 

[0002] 

IBIi^tclE^^Srff 0 i k S^itSrSfO^- 

[0003] 0714. f^t^-Fl 0 1^IBI*«JS 
102^ Ltz i><r>X\ z<vm&ffl& 1 0 2 fcli. 
IBI* ®tSfi£^H tzirrf ioC. WH? Sri E*M" h WftX'fo 
h r- EH h57?103fc. IEH S^ffl 

mwt'm&ztitztf4 Kh77y" 1 04^ *^s^iea 

[0004] i r-?tm h7v? 1 03k#4 

^^Jt^-T^. t . x-^IEIi h7 7?10 3cOgB^-{4R 

St^*^< , ^Hh77?l 0 4 

v\ 

[0005] ifc, IBIif y h 1 0 5liffimm&TiZU 

-~<rmz& ot-^ib« h?»^io3 rttjftftsii* 

«Rlts|8»^'C*> 0 . -OfBlib" y M 0 5^W*TfE 
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[0006] msamm® i o 2<oa^jur-^m 

&£fjkLfzi>CDZ\ IE#ifS$l 0 2Mitfm*§m-f& 
%>KX'1bh7-9mmi 1 OOflfiK. 

SYNC7-? 1 1 2%£'mm$fLX^h. 
[0 0 0 7] U-H-f VI 1 liCli, SYNC?-?1 
1 2* J IE«S<1TV^4«*\ lE#§b>y h 1 0 5**-^ 

[0 0 083 ZZX\ HjSlx^rV^tXtU^-HU-^ 

KIW(8fi'fffi4««3&»4>aj*Silfc|BIH«I«^i: U-H-f 

y 1 1 i t»ur«ais<ifc i t'-y h rk*cit>±3& t 

[00 0 9] SYNC7-? 1 1 2(4. S3N£J: 

[00 10] ^U-Afcdi^L^^^'J^-K'J 
rCDEflJ 9 T\ H^k L-SrV ^ =e V f)- Y V —^5 -f * 

71^-A|5]8Bfi-^£tij;hU *»>y^«l*?'JTt 
■5). 

[00 1 1 ] .1.1 T\ SYNC7-;i 1 2(47 U-A 
tf>Btt&SB (ifctt»T4B> tcS«3ivO**tf>T, 
USrv *3tx t'J^-H'J-y?^^ * U H 1 
0 1 £j£3fcU SYNC7-?1125^[ii«i:7l/ 
— Aplil^^#-r-&^«Oll^L ! 5rv^^>'^< 7 )ffiSr^ 

yrnifct, 71^- AE»w«>©»£wss2rt>tf>fc-$- 

[00 1 2] -r-^iE«Wl 1 0(4. 17^-A 

Zb fcl-r— *IE»*fi 110-1 IZyjk-tJ: 3CSYNC7 
—9b^99 1 1 3^'n^BM^^iX. b?? 1 1 3(41 
b y h 2 b' -y h TUM^fl* . 

[0 0 13] 119(4. «*»ffl3;fVO*43fcX*y 

F(ciBi*-ri»f r -^^iei*b-y s^tic^itsNR 

ZI-RZ (Non Return to Zero 
change on 1— Return to Zer 
o ) 35S12f3»I£*L:fcErc*S. 

[0014] NRZ I -RZ3SB2T3!Wi» NRZ I (N 
on Return to Zero change 
on 1 ) ^mn^W^WSMX'iVV^^E.^ 

[0 0 1 5] 129 (a) ^■ff-^^mtht. N 
RZ I S3H3r5$"C(is 09(b) C^fioCf-^ 



" 1 " Ob' y h+BWa-Cfi^OffittS-ElK$-*&. 
[0016] tfcoT. NRZ I -RZ^p^T'(4. H 
9(c) [Z^tX o(C09 ( b ) ^ffittRtetMrcvW 

[0017] vliONRZ I -Rz^mu^v^m^tifc 

t-^(4, H9(d) (c^-r j: o izj^ivxn&mznm 
t,zyt* * y vcr>mmiztmt° -y h turn 

[00 18] Sit, NRZI-RZflMtli, 19 
( a) &£Vm9 (d) fr$>tyt>fr%£otZ. =7-9 

" o " tm < fflmzmm b -y b « jeas $ n% v ^ 

[0019] 

- k y-^-f 9i3.it**: y Kcf-^ 5rieii-ri> 

huC Ktf>S£fcfri»\ lE#lb-y ho*** 

T V COT . t y # - H £SZ»t S 7-'- * Kx- ? 

" o " jWSBW hUWff&th t . 3tx * y h (c 

(4x-* "0" 5WR<IBUiffi»b-/h(4^fiE$n^v^ 

^^w- h y -^5 9^>-m9^^m±mmtm 

[0 02 0] *ZX\ Z<r#m&. EflWfcx-^fcT* 

"o" *<ai<«^(=tiE»b--y hSrjgfig-rsgsai*- 

iCtf- ^ S:f2l*-r I. t> t= . NRZI-R Z^cMU 

ftxsmztiti*?- v<n$mfr££$a&-& z t izx 
z^iz l . 3tx* y k y —^5 ^<75~a*# a 

[002 1] 

(ctjv>T . Hufe^ ty*- K<7)iei*^o 2 t-'-^ib 

[0022] ZZX\ milB^^ y Hi0l2«{S« 
(4. 1 7lx— A|*J1 b'^y htilfiSilS-fey'^^* 
0 . mflBT-'-^ JNRZI-RZ ^li^X'^P L . X 
SrlBlif h ^9 9 (c!B#f Srff d i: 1 1 (c , ISx- 9 

zim-t h -t ^ ? twsrr & b ^ ^ t , sawjs-r 
s b ^ 9 1 mrnm^- tc huibibi* b y h 

*^fi£$ tlX v vjr Vt»fr(c . War- 9 * £»f l> b ^ ^ 

i: wmcth-^9 9<om%-±izimv y h zmm-h x 

olzffif&-?&ZbtfX'Z&. 

[0023] Sfc. ffilEft**: y ^- H<0iBiSMH««. 

buiet-- ^^mfm-rz sass-sc-csEm L . -r - ^ *■ 
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9 mmm^-x'h k> . , mtax- * srien-t & -t ? 

^I5li-r S -fe ? * i: -fe 9 9cr>mR±.lz 

[0024] S BtllB^^: U r*tf>3E»fW* 

NRZ I -RZ^^rsCTlBHi^tLTtT— 

8$*i-c v Ettffi8#f%i£ t x v mm 
{zm<ommz%m t >y h zb&l ltmfm-rz 
^zxhtm^wth x o izffif&t& z t & . 

[00 2 5] £tz. Z<?>ftWX*l&, ^t'J*-K«f 

- * iE&gatc tj v vc . Hut e^ =£ y # - f <oia»«w 

^ 2 x-^IEiftiaBSrt < t> 1 MF/r^IEfib -y h 
*mffrth X o \Znr-9 *iE$W&#R«:S«-f & Z b 
ZZX\ fnE#**y#-K«OE*Ml« 

tm^h*9 9izm®^h-t9?*n$L't&^®.t. m. 
mm* h^9 9 mmm&x'h y „ jao . miex- * * 
is#*-r & -fe 9 9 1 mummer h*.9 9i?th tcmi si eh 

e>y h*WjRS#tTVvSrv^|-&fc:, l£x-:?£iE®-t-S. 
^9 9h KSHfrf h^9 9 <0*I#_Bcf EHb -yhZ&fc 

■tz^mmmtz x o tzm&th z t s . 
[0026] ttz. miftjt^ot-F^mmmz. 

lifflf-^&MFM-RZSgSSWrSWL. f-'-^Sr 
IEIi^&H:?*fctESi£?T3^Ki: . f^-^SrlSiJ-T 

h^9 9 1 mtmm-th^9 9<7>*mi l zW:-t&tm®m 
commiz t i> izmmmv -y h tm&LZtix \ ^\ 

*±tiEiib--y hzmm.-rz>¥-mzmffi-t&£ oizm&L 

-?hZtifiX-%&. 

[0027] $ £>lc. MIE5fc*^ y X?- F*5iE»«« 
ic, NRZ I - R Z$mttX'm^tlfz : f-9ti i tt 

•y h mm 5 nx v ->f eii{ifi#>ii^ l t v ^ 

C ISIE#i{4HO*t^ieilit°-y hSrMUMFM- 

izmfct&zttfX'Zh. 

[00 28] 

[0029]il(l 1 7 lt'yhX-m&LZtl 



h^9 9\,z^ ■f-9^imi-hm^-mmm^^Ltz 

tot. 02 {4. HI (c^-fH^JTiEU^ii-ST-^ 

m&z^tzhcox'hh. 

[0030] ZZX\ 03*fflUTMPM-RZ (Mo 
dified FrequencyModu 1 at io 
n-Return to Zero) f I^i^CO^T 

[003 1 ] MFM-RZ^IJ-Jttt. MFM (Mod 
ified FrequencyModulatio 

n ) ^mttnw&Km<ii.w.x'JV]sx&mLZ-£&$im 

h it"C$) » 

[0032] 03 (a) IZ^-t?- 9*^-? M 

FM^p^TIi, (13(b) tc^-tJ; oic-f-^ 
"1" Wtf-y h*HHW3J:tf'r-* "0" tm<tm^<7) 

b* -y h K«J 0 tOTTStti *S . 
[0033]^t, MFM-RZ^iWStli. EI3 
( c ) fcTrrti dtcH3 ( b ) <offittRKffi{B"C'-'^PX 

[00 34] £tc. m&m^btlX^&NRZ I-RZ 
(Non Return to Zero chang 
e on 1— Return to Zero) 'gM'f) 
fWi. t-9 "1" <0b*-y h+ISWfCflMt^KlK^-a:* 
NRZI (Non Return to Zero c 
h a n g e on 1 ) ^tlfttiS (03 ( d ) #K0 CO 

K$Kf4STv vux £ $ it h sat^T-* S ( 0 

3(e) #BS) . 

[0035] MFM-RZ^p^kNRZ I -RZ^ 
mfittftfflfth t . -r-^ "0" **»V^*^CNR 
Z I - R Z ^P^-Cti^ nVI^X ^'^fe-iir-f , MFM — R 
Z38aW5n*TliiJ«fir< fc t. 2E»HIHJUl*Itc>'^^* t ?6 

[0036]Iot. "0" 3WK<x-^*fl^Lfe* 
NRZ I -RZ^p^TiiT"— ^ "0" 

mmtmmmmt zmw^tf. mfm-rzi 
wdms.?-? "o" wm<mmtmmmmt(?)m.m 

IfiX'^h. 

[0037] ST. 01 (a) C$tl71/-Arllt' 

•y hT«iSSn*-fe^^K:7 J -^*iE«H-&IKfc:«. 0 
* l^t^ y —y=y 4 9 ft<nx -t y ±tc(40 2 J; 3 

fcf'- ^ 3&«iB«S *5 0 , -b ^ ^ 0 O-r- ^ « X^rfa 
tM^^ix. Y*|Sjfc:-fe^^0«0-r-^*»4>-fe^^3 9 
(Of- ^ i TJiaicM^ ^ixT V ^ ^> . 

[00 38] ^vIT'. *lEiiO^-Kfcb^^0Of- 
9. mtif. S 0 0 0 0 Otf " 1 " » SOOOOl^ 

"0" <0T-^**l5»-r<&*&fc:ti» f-^S:il 

( b ) tc^-r j: a tcN r z i - r z^p^Tisif -r 

NRZ I -RZ^iftfrsKSrffl^TV-J&cOte. 
*U 7U- 1 b y h T'1SB5c.$ ixT ^l-^Cf-? 

&mmLxse»t&zktf&<* -f-9 "o" 
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[00393 mz, ^990 tfmmwjj- Ktc-t 9 

9 1 <7>x— 9 . S 0 1 0 0 0 ifi " 1 " s S0 100 1A 5 
"0" Ox-?£IEffi-ft*§-&(c(4. |S]«t£x-:? £N 
RZ I -RZ^IlW^T'fBIJ-rfthfcUc. x-^IEI* 

mr* tzizmz* 990 iztm $ n^x- 9 £B£ l . 11 

1(c) fc^-T J; d Cb? ? 0 i:-fe? ? 1 Ott^t^S 
(CjfctT (-fe?? 0 l«9x— ^^ttC "0" 

[0040] ZcoX 0 %JjfcX'7 i -9(?>imZ'ffo t . 
it— 9 2rMFM — R Z^P^-C« L/t^i: 
fc, leiif -y h<7)W*i£*&*n LTft* ^ U iJ- FO*fE 

mm® t mmmmnmfezrr o z. t #-e# . * u 

# - H s\<r>- mm # ii* Sr R&jtTS ft . 
[00411 B4I1 l^-Art«Rb*-y hTHWcS 

tzi>(T>X\ 05(4. 04(c^llM(yrCiEI*$tlftx- 

?^££^L*:*><?rC'£>ft. 

[0042] 14 (a) (CTjcf" 1 7U—&ft4 

0^ * V —fvA 9 <H<r>* * V ±£(40 5 t^-f J: 
d£x-*#IE1i£*r0^ft. #-FK(4. 04 (a) 
cOft&je^U— J±cr>-b9 9 OlZte. 05<9X=Oc7)x— 
^tifel-SOOOOO, SO 0 27 2. S00544, 
S008 1 6^\ 04 (a) <7)2^gcD7^-A<7)-te? 
^0tC(4. l5«X=l(T)f-^t$)l>S0000 1. 
S00273, S00545. S0081 7tflgR%tL 
ft. 

[004 3] dOl 7l/-Art4t'7 VXlt&LZIXh*. 
J? ? 9 fciaWS . M F M - R Z 

j&WBV^ftS. iWi. *99(Dmi$,±.. 17U-2* 
MZ'J?Kc< H4h' 7 h <Dx - * ftQItt LT f Ef*£ ixft 
fctf>T&*. ^leiicO^-HlC-fe^^OcOx-^. Mi 
(4\ S000O0* 5 "0" . S0000 1^'"l" so 
0 27 2** "0" , S00273* s "0" , SO 0 54 
4** " 1 " > S0 0 54 5* 5 "0" „ S00816* 5 

"0" , SO 08 1 lit "0" <7>r— 
£.04 (b) (c^idleSrft. 

[0044] . b ? ? 0 ^'IBIiar^O^- H (C-fe 9 
9 1 <7>7 s —9 . 0>R(4\ S1 0000^"0" . S10 
00 1 " 1" S 1 027 2^"0" , S 1 0 2 7 3# 

"0" , S10544fr'"l" , S 1 0 5 4 5# { 

"0" . S108 16* 5 "0" , S 1 0 8 1 li? "0" 
C9x-?££IEI£-rfti:. 04 (c) fcjjcf «k 5 
ft. 

[0045] Zco^iz *991 IZt-9 £sZ$&t 
ftifii£fc(4flH^??0Ox-?£lf£L-C. -fe?*0 

t*99i <7>i%mz&mizm tx§mt° y h Lb 

? ? 0 i: b ? * 1 OtfiftWM FM-RZ ^tfr&X'im 



i,tz<Dtmmz*ch& dtc-rft. 

[0046] 06(4. NRZ I - RZ^P^sSTieftS 
tltzfi— FSrMFM — RZ S^^K J: ft ESMcSSr*- 
ft *§-£<D-0iJ£ ^ L t Of * ft . 

[0047] NRZ I -RZSSH^-ClEftSiXJt*- 
FSrMFM — RZ SSB^fc: i ft ieili(c^-r ft 
(C. 7UONRZ I -RZ^mttX'imZiXtzti-V 
(4. _taW>l 71/-A^1 h' y \-X-ffi&&tlh*.99<7) 
X O lZ'r-9fiVtmtiX'%> . 1 7 U- A|*ia»b* y h T* 
HfiK $ ft -fe ^ ^ w i a (w-f*- ^ *<ia iE L t v ^ t> |a]« 
O^r&T-MFM-RZ^iB^ (MFM-RZ3SM*j«i 

hpi«) tsarc**. 

[0048] 06 (a) C*ff-^ "0000 

0 1 1 0 1 0 0" (4. NRZ I -RZ^P2F3ST'(406 
( b ) iZjjk-fX o x-? " 1 " Ob'«y h«f IBJjStVt 

)m£%£.-r&m^b%: Y ) , F(ci4^VUXc7)^-r 
ft ffi«fc:«iE L ^ie#i b -y h Sr ^fiJti- ft . 

[0049] 06 (a) (C^-fr-^(4. MFM 

-RZl-iWIi. 06 (c) (c^-TioC r— ^ 

" r«t'7b il^T- ^ " 0 " ifr&<0 

b -y F mi) *) &WX'J % ^fe-T ft fi-g- i: 3: ft . 

[00 50] 06-(b) £06 (c) ^Ib^-Tfti:. N 
RZ I -RZ^p^lCiftlBilSrMFM-RZ^Ii^r 
^tJ:*ie«tcS3S^4*^{i, x-^ "0" ¥M<m 

^<7)t' y bmwoimiztmvv vzmmm-htzw 

X'Z.\^z\bifihfr%>. 

[005 1 ] Ltzifi-oX. 0^t^V^— F'U-r^-f 
^(4. NRZ I -RZ^mJ^tX'9dM^tltzA-V^n 
4iL. S4 Lfcf-^ Cio'^ MFM- R Z tIMt 
^-F(ciE»b-y FSr^L. x-^^!£«-tft-i: 
t\ NRZ I -RZS!iM*^MFM-RZS:il^ 
^^Jg^'feCl^ift. 
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